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A COMPUTER SYSTEM FOR THE STORAGE AND RETRIEVAL

OF GRAVITY DATA 

KINGDOM OF SAUDI ARABIA

by 

Richard H. Godson and Gordon E. Andreasen

ABSTRACT

A computer system has been developed for the systematic 

storage and retrieval of gravity data. All pertinent facts relating 

to gravity station measurements and computed Bouguer values may be 

retrieved either by project name or by geographical coordinates. 

Features of the system include visual display in the form of printer 

listings of gravity data and printer plots of station locations. The 

retrieved data format interfaces with the format of GEOPAC, a system 

of computer programs designed for the analysis of geophysical data.

INTRODUCTION

For the past several years high speed digital computers have 

provided a convenient and rapid ̂ means to systematically store large 

volumes of information and to retrieve selected items by various 

criteria. In this particular application a system of storing gravity 

measurements has been devised enabling the interested investigator 

to recall all or any part of the stored data. The initiation of such 

a system in Saudi Arabia is needed because the rate of data collection 

is increasing and the problems of inventory and accessibility will 

increase. Creation of a central gravity data bank permits systematic 

storage while making the information readily available to interested 

parties.



Each gravity value consists of a number of related measurements 

usually referred to as "gravity facts". These include time of 

measurement, geographical coordinates and elevation of the gravity 

station, and the computed Bouguer anomaly. Entry to the storage 

bank is by punched cards which are then stored on a magnetic device. 

The computer lists the data stored and provides a plot of station 

locations.

Stored data can be retrieved by either project name or by 

geographical coordinates. The computer provides a visual display 

in the form of a list of the retrieved data and a plot of station 

locations. An important feature of the retrieval is the simultaneous 

creation of a magnetic tape (or disk) file containing the data in 

a form acceptable for entry into GEOPAC, a system of computer programs 

designed for the analysis of geophysical data (Godson, 1973).

The system was developed as part of the work agreement between 

the U. S. Geological Survey and the Ministry of Petroleum and Mineral 

Resources, Kingdom of Saudi Arabia. It was tested, is operational, 

and is on file at the IBM 370/145 computer at the Computer Center, 

College of Petroleum and Minerals, Dhahran.

DESCRIPTION

Gravity station data are stored as a file on a magnetic device. 

Data for each station or stations are assigned a project name and 

any number of projects can be stored in the same file. Each project, 

however, must be assigned a different name, so that each is uniquely 

identified within the file. Data input consists of a parameter card 

to initiate execution, an identification card containing the project 

name and a set of gravity station cards, altogether called a "data set"



A description of the information contained on the input cards and 

their associated formats is explained -below in Data Input. If more 

than one project is to be stored on a particular tape or disk file, 

a new identification card and associated gravity station cards must 

be included. This procedure is repeated until all projects have 

been stored (see figure 1 for generalized chart of data flow).

The gravity data is stored on a magnetic device in an unformatted 

form using Fortran reference number 12 (FT12F001). The first record 

contains the project name and the number of stations in the project. 

The following records contain station gravity data/ one record for 

each of the stations (Appendix 1: Gravity storage format).

As the station data are placed on a storage device, it is printed 

(fig. 2), and stored in the computer. At the same time the maximum 

and minimum latitude and longitude is calculated for each data set.

After storage of a data set is complete, the geodetic position 

of each station is computed, using a Lambert conformal conic map 

projection, and converted to X,Y coordinates. The Y-axis is the 

median longitude of the data set as determined from the minimum and 

maximum longitude values and the X-axis is the equator.

When all the station locations have been converted, a position 

plot is produced on the printer (fig. 3). This plot serves as a 

visual check for erroneous locations in the input data. It also 

provides a convenient means for determining optimum dimensions for 

the orthogonal grid transformation.

At the conclusion of the printer plot, the data is output on a 

temporary disk file in case additional processing may be required. 

The data format is compatible with the requirements for input to the
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Figure 1. - Generalized flow chart of the gravity storage and retrieval system.
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subroutine GRID3D in GEOPAC, which grids randomly-spaced data for 

processing by other subroutines (Appendix 2).

Any number of data sets (projects) can be stored at one time. 

The data are placed on tape or disk in the order they enter the 

computer.

Gravity data can be retrieved from a storage file in one of 

two ways: by project name (data set ID) or by geographical coordinates 

If retrieval by project name is required, a card with the identi 

fication name oh it is input into the computer and the storage file 

is scanned until a match is made between the identification on the 

card and a project identification stored on the file. When a match 

bccurs the station data "is listed oh the printer (fig. 4) f the 

geographical coordinates are converted, a plot of station locations 

is printed (fig. 5), and the data stored temporarily on disk in 

GEOPAC format, using the identification name as the "output I.D.".

Often it is desirable to retrieve all the station data that 

exist in an area bounded by specified latitudes and longitudes. In 

this mode of retrieval a card is input specifying maximum and minimum 

latitudes and longitudes. The storage file is then scanned and those 

stations having latitudes and longitudes on or within the boundaries 

specified are retrieved. The same procedure described in the previous 

paragraph then follows. An example of the printer listing and station 

plot obtained from this mode of retrieval is shown in figures 6 and 7.

Since retrieval in this manner may transcend several data sets, 

the ID of the data output on temporary disk file is necessarily 

different than when retrieval is by identification name. The disk 

output ID used in this case are the letters 'RETR 1 . This ID is
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Figure 6. - Printer listing of data retrieved by geographical coordinates,
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required if additional processing by GEOPAC is required.

In addition to creation of a temporary disk file, an option is 

provided to punch the station data on cards in the storage input 

format.

PROGRAM EXECUTION

The program that stores and retrieves the data is a subroutine 

in GEOPAC called GRET3D, and resides on a disk at the Computer Center.

The control cards necessary to execute GEOPAC are shown in the 

appendix under GEOPAC cataloged procedure and execution control cards. 

One card following the //GO.SYSIN DD * card is necessary to invoke 

the GRET3D subroutine. This card must have the characters GRET3D 

punched in columns 1-6 and optionally an output file number for 

temporary disk in columns 14 and 15. If these columns are left blank, 

the output file number defaults to 15. Following the above card are 

the parameter and input cards described in the following sections of 

this report.

If storage and retrieval is required in the same job, then two 

separate executions of the subroutine GRET3D are necessary; one for 

storage and one for retrieval. The subroutine is executed by the 

card having the characters GRET3D in columns 1-6 as explained in the 

above paragraph. As many as these separate calls to the subroutine 

can be performed in one job as is required.

Additional processing such as model or trend studies after 

storage or retrieval can be accomplished in one run and the reader 

is referred to GEOPAC for an explanation of those routines.
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DATA INPUT

Data input is by data sets from cards only. One parameter card 

that instructs the program to store data, one ID card and two cards 

for each station of a project data set are required. An unlimited 

number of project data sets can be processed at one time by supplying 

the appropriate identification and station cards.

Parameter card

Columns

50

75-80

Columns

1-20
27-30

Columns

1-16
17-18
19-20
21-24
25-26
27-28
29-31
32-36
37-40
41-45
46-54

55

56-59
60-80

Format

11

A6

Format

5A4
140

Format

4A4
12
12
14
12
12
13
F5.2
14
F5.2
F9.2
Al

A4
F9.2

Description

in these columns.

Identification card

Name

JD 
M

Description

Date set identification.
The number of stations in the data set,
N £1000.

Station card 1

DescriptionName

1ST Station identification.
IDA Day.
IM Month.
IY Year.
IT Time in hours, GMT.
ITM Time in minutes.
LATD Degrees of latitude.
LATM Minutes of latitude.
LONGD Degrees of longitude.
LONGM Minutes of longitude.
ELEV Elevation in meters.
ELEVA Elevation accuracy code. Not used at 

the present time.
MN The number of the gravity meter used.
GBV The gravity base value in milligals used 

for this data set (e.g. Jiddah airport 
value). It would be the same value on 
all station cards of a data set.

13



Columns Format

77-80 A4

Description

The first four characters of the station 
identification (columns 1-4).

Station card 2

Columns Format

1-8

9-17
18-25
26-33

77-80

F8.2

F9.0 
F8.3 
F3.2

A4

Description

KST

Simple Bouguer anomaly in milligals 
calculated with a density of 2.67. 
Observed gravity in milligals. 
Terrane correction in milligals. 
Complete Bouguer anomaly in milligals 
calculated with a density of 2.67. 
The first four characters of the station 
ID. It must match the characters punched 
in the same columns of station card 1.

RETRIEVAL PROCEDURE

One parameter card is necessary to retrieve data from a storage 

file. The format of the card depends on whether retrieval is by data 

set identification or by latitude and longitude limits. The format 

for retrieval by data set identification is as follows :

Columns Format Name

1-20 
40

75-80

5A4 
II

A6

ID 
OP

SNAME

Description

Data set identification.
If punched card output is desired, punch
a 'I 1 in this column
The characters GRET3D must be punched
in these columns.

The format for retrieval by latitude and longitude is as follows:

Columns Format Name

1-2
3-7
8-9
10-14
21-23
24-28
29-31
32-36

40

12
F5.0
12
F5.0
13
F5.0
13
F5.0
11

NLATD
NLATM
SLATD
SLATM
WLONGD
WLONGM
ELONGD
ELONGM
OP

75-80 A6 SNAME

Description

Degrees of north latitude.
Minutes of north latitude.
Degrees of south latitude.
Minutes of south latitude
Degrees of west longitude.
Minutes of west longitude.
Degrees of east longitude.
Minutes of east longitude.
If punched card output is desired,
punch a 'I 1 in this column.
The characters GRET3D must be punched
in these columns.

14
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APPENDIX l.~^ Gravity storage format

The records are written in unformatted binary form. The number 

of records per data set is equal to the number of stations plus one.

Record One

Description

Alphanumeric 
Integer

Type

Alphanumeric
Integer
Integer
Integer
Integer
Integer
Integer
Real
Integer
Real
Real
Alphanumeric
Alphanumeric
Real
Real

Real

Real 
Real

Length

20 bytes 
4 bytes

Data set identification.
Number of stations in the data set.

Remaining Records

Length

16 bytes 
4 bytes 
4 bytes 
4 bytes 
4 bytes 
4 bytes 
4 bytes 
4 bytes 
4 bytes 
4 bytes 
8 bytes 
4 bytes 
4 bytes 
8 bytes 
4 bytes

8 bytes

4 bytes 
4 bytes

Description

Station identification.
Day of the meter reading.
Month of the meter reading.
Year of the meter reading.
Time in hours of the meter reading.
Time in minutes of the meter reading
Degree of station latitude.
Minutes of station latitude.
Degrees of station longitude.
Minutes of station longitude.
Station elevation.
Elevation accuracy code.
Meter number.
Gravity of the base station.
Simple Bouguer anomaly computed with
a density of 2.67.
Computed gravity value of the
station.
Terrane correction.
Complete Bouguer anomaly computed
with a density of 2.67.

The following example shows how a data set would be read

READ(IDISK,END=999) (JD(I),1=1,5),N
DO 10 1=1,N
READ(IDISK) (IST(J) ,J=1,4) ,IDA,IM,IY,IT,ITM,
*LATD,LATM,LONGD,LONGM,ELEV,ELEVA,MN,GBV,SBA , COG,TC,CBA
CONTINUE

15



APPENDIX 2.- Data format on temporary disk file - GEOPAC format

The records are written in unformatted binary form. The number 

of records per data set is equal to the number of stations plus two. 

The format is compatible with input requirements of subroutine GRID3D 

in GfiOPAC.

Record Ona 

LengthType 

Alphanumeric

Type 

Integer

Real 
Real 
Real 
Real

Real 
Real 
Real

Real 

Real

____ Description 

20 bytes Data set identification. 

Record Two

DescriptionLength 

4 bytes

4 bytes
4 bytes
4 bytes
4 bytes

The number of stations in the data
set.
The maximum X coordinate.
The minimum X coordinate.
The maximum Y coordinate.
The minimum Y coordinate.

Remaining Records 

Length

4 bytes 
4 bytes 
4 bytes

4 bytes 

4 bytes

Description

X coordinate of the station. 
Y coordinate of the station. 
Simple Bouguer anomaly value 
computed with a density of 2.67. 
Complete Bouguer anomaly value 
computed with a density of 2.67. 
A dummy value of 0.0.
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APPENDIX 3. - GEOPAC cataloged procedure and execution control cards,

//USG303Y JQ8 <5eO«' USGS ANDPFASFN « , VSGLF.VCL = ( I   I >   CLASS=N
//GFOSYS PPGC TApF^SCPTCH
//GO EXFC PCM=C :CPAr
//STFPLie DC OSN=USG.LGADLlP«rrSP=SHD
//GO.FTC^FCCI rn nr.NAMF=sYsiN
//GO.FT06F001 DO 5=YSDUT = A
//GO.FT07FCOI CH SYSnLT=S,D^O=PLKSlZr=80
//GO.FT09F001 CC DSN=PLTT ,LAHFL = (, NL >« UN! T= ( T APE'5* .nCFFP ),

// DI5P=(NEW,KCEP) ,CCP-< RLKSIZF=aOOO) . VOL = SEP=CTAPF

//GO.FT10FO01 PC DStv-C&PP^ILE.UNlT^SYSnA, SPACE-1 TRK, (2 . ^) )  

//GO.FTl 1FOOI CC

//GO.FT12FOOI CC OSN=&&GRFV,UNIT=SYsnA,SPACE=(TPK f (2,2)) .

// OCB=(RECFM = VRS.BLKS I7E-?000)
//GO. FT IAF001 CC DSN-CF, GR I D , UN IT-SYSD A , S°ACF= ( TPK , ( 2 , ? ) ) ,

//GO.FT15F001 CC DSN=r,r,WCRK7.LNIT-SYSnA,SPACC=(CYL,( 2,2)) ,

// DCe=(PECFM^veS,RLKS I2F=2000)
//GO.FT16FOOI CC DSN=S^CrNT7n»UNlT=SYSCA,SPACE=(TRK, ( 2 .?) ) ,

// nce-{ 
// PEND
// fXEC 

//GT.SYSIN CD *

17



SA(IR)-167

APPENDIX 4. - Subroutine GRET3D and PRPLOT listing.

SUBROUTINE GRET3D

SUBROUTINE RETRIEVES » CATA SET FROM GRAVITY T APE BY ID OR 
RETRIEVES STATION DATA * ITH IN SOFCIFIHO LATITUDES AND LHNGT I TUOES 

THF SU^RCLTINF CAN ALSC STCRF HFDUCFD GRAVITY DATA

INTEGER PPCJ(5) . SPROJO ) . GR C- ( 3 ) , V~lN , DAY . YF AP .PR.T JCH{ 1) .

1 ORSERV(?) ,MET£R<?) , PF.FNOH, ^LUNI T . ST A ID ( ?. ) . T I M£ ,
2 ELACC ,LATC,Lr.NGn»RDIN,r»PCUT,MftSTFP, SCRAP .LINF.U10),

3 NLATD.SL ATD.XLCKGD.ELONGC.T ITLF ( ^0 )»QPT( 2) 

REAL CG.TC1.TC2. L A TV ,LONGM , SP, CH, V» .1. AT S .LONGS,
1 NLATM, WLCNG^.SLAT*. VKLHNGM, NL *TS. SLATS « WLQNGS .
2 FLCNGS»^UFF 15) , IL 

REAL*« ELeV,CCG»G e?V
REAL * 8 SNAMF, PLANK/'   / ,PN AMF/   r.Thl r ID   / 

INTEGER CP.CMD 

LCCICAL*! IVFRT 

LCCICAL * 1 GPApHCiOCO) 

DIMENSION XX(1000),YY(1000),Z1( 1000) . 77. ( 1 0 OO ) , 7.3 ( 1 ">00 )   NN( 5 )

00000040 
OOOOO050 
OOOO0060 
O0000070

00000100 
OO000110

00000080

NN/1 . 0-0,0,1 /
DATA JPETF/  RFTR« ,

FOP*ATS

)700 FOPKATC«0«.»FNO OF FILE

900 FOPV AT (20X, I ^ »F5.0, I3,F<E «0 )
91O FCfiMAT{I?,F5.C»I2»F5,C»(FXiI3»F5»0»Il»r5

9?0 FCPMAT15A4)

1000 FTPVATtlHl)

1010 ^CPVATt   0« , 'RFTRIFVAL REOUEST^O Ff^P THF
1 IX,'LATITUDE FPtIM' , I3,F6.? , ' TO ' , I ^ . F* . 2, // . I X ,   L'lNGT I TUOE FROM',

2 I3,F7.2,« TC« , I3.F7.?,/) 
1O20 FCPN^TM « ,60X ,T 1,F7.?/' ' , «54X , 2 0* 1 )

1040 FCPVAT{'   ,4?X»T :j,F7.?, 1X,A1 ,19X ,Al , 1 X, n,F7 .?)
105O FCFVAT('  , c AX»20Al/ t *,60X,I3,F7. /?)

1060 FCPV/»T{f=A4, I 1 C )
1070 FOPM»T{/« ',130A1>

1 /,FP.?,F«;.?,F8.3,FP.2,43X,A4)
20O2 FCP^ATt'O' ,4A4,3X,I2,1X,I2,1X,I?,.3X,I2,I2, 3X,!2,1X,F5.2,4X,12, 

1 PX.F5.2.?X.F?.2,lX,A1.2X.A4,?X.F*.3.3X,F9.2,3X. fr '>.2.2X,F^.2.

' ',SX,'STATICN' ,PX,«O',?X,'M» ,?X,'Y« ,5X,'T' ,?X, 'LATf)' ,IX, 

,2X «'LCNGD', IX.'LCNGM' ,4X.'ELEV ,2X,'A« , ?X, 'MN' ,^X.'TC»,

00000^90

OO000140

OOOOO40O 
00000450

2003

2
2004 r)ATA 3t=T » , 5A4

NOT

AT (   r. f . 'RFTR IEVAL HAS HFFN 

4 IX.'NLM^EP CT PFCORDS -',!*./
2005 FOFV AT( ' 0' . 'C »T<k SET KAV=C '
2006 rpcv AT ( * 1 ' ,   ST AT ITS FLCT')

2007 FCPV A T ( | HC ,S* ,   *F«T' , 10 OX ,   E A S T '   /10X , « L C N G I T U D C ' , /»
l« NTTF    1. ATITL'Or TS IN KILnMETK^? ^PQv ynF E OUATRP--NCG AT I VF IN S.00003fi40 

? HFV I^PHFRF   , /,7X, »LCNGTTUnF 1<Z IN KILQMFTF^S F«QM THE C^NT^AL MFROOOO3550
? ir i AN--NFC A T i VE rn H V»TST LCNGTT TUOCS' ,////)

200B i=CP»>AT</////. 1 X.   1000 STATION? HAVP ^EEN PET^IEVED - SEARCH', 
1 ' T « . FN^FP   )

2009 rnpvftT('n«« 'STGPAGC HAF PF.FN QEOUFSTEH FOR OATA >ET f , ix,5A4 ,///,
4 1X,'NUMPFP OF PECO^D*: = ' , I 4 , // ) 

1 - F0» )
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APPENDIX 4. - Subroutine GRET3D and PRPLOT listing - Continued. 

2100 FOPWATC/////. ix*   ID CN STATION CARDS no NOT AGREEO
9100 FOPXAT(74X.A6)

9200 FOP*AT< «0« . 'FIRST CARD CF DATA SET DOES NOT HAVE GRET3D IN COLS 75 

930O FCT5MAT(   !  *A4X,«S UBRCUTINE G R E T 3 D»,/) 

C
ICARD=*5

ITAFE=12
DO 3 1=1.1000
Z3U)=O.C 

3 CONT INUE 
C
C OP = I PUNCH CARDS 
C

WRITE ( I PR INT. 9 300) 
5 REAC(ICARC.9lOO,FN.O-<;98) SNAME

IF(SNAME.EO.BLANK) GO TC 999
IF(SNAME.KE.FNAVE) GO TO 9998

RFAC(99.9CO) WLCNGO .WLONGM ,ELCNGD, ELONGM -
iF{*LONGD.EQ»o .. ANO.WLONGM.EQ.O. .AND.ELONGO.EO.O ..AND.ELONGM.EQ,

1 0.) GO TC 2000 
C
C RETRIEVAL BY LATITUDE AND LONGTITUDE 
C

10 READ <99,9io> NLATD,NLATM,SLATD.SLATM,WLONGO,WLONGM,
1 ELCNCD.ELOKGM.CP 
K-Q

IRFTR=1
NLATS - SFCCNC(NLATD.NLATM) 00000240 
SLATS - SECQNC(SLATO,eLA7M) OOOO0250 
WLCNGS = SECCND( WLCNGD. WLCNGM) . 00000260 
ELCNGS = SECCNCIELCNGD.ELCNGM ) OOOO0270 
XMX=ELONG« 
XMNsrWLONGS

YMN= SLATS
WRITE II PRINT, 1010) SL ATC , SL ATM, NLATO « NL ATM , WLONGD. 

1 ELOKCD.ELCKG*'
WRITE ( IPRINT .2003) 

9O REAO(ITAPF.ENP=950) ( Jn ( I )   I = 1 » 5 ) ,N
DO 200 I»i,N
RE AC { IT APE) (ISTfJ)»J:sl.4)«IDA«IM,[Y. IT . IT M, L ATO ,L ATM.L CJNGD .LOMGM, 

1 ELEV«ELEVA,MN ,C F»V . SR A ,COG, TC ,CS A

LATS=SECCNC (LATO.L ATM)

LONCS=SECCND(LCNGO,LCNGN)
TEST OOOOOftOO

IF (LATS .LT. SLATS) GC Tr 100 00000610

IF (LATS .GT. NLATS) GC TC 100 OOOOO620

IF(LCNGS.LT.WLCNGS) GC TO 100

IF (LCNGS.GT. ELCNGS) GP TC 100
IF(OP.EO.l) WRITE( IPUNCI-,2001 )

1 (TST(J)»J=1.4),ICA,IV,IY.IT, ITM ,L ATD ,L ATM ,L ONGO , LGNGM , ELflV .

2 ELEVA.MN.GHVi- IST( I ) . SR A ,COG, TC . CHA . I 3T ( 1 )
WRITE (I PR 1ST, 2002) IST,TnA,IM,IY,IT,ITM,LATD,LATM, 

1 LCNCD,LCNGM,ELEV,ELE VA ,MN , TC . GBV , CTG , SBA . CB A
K-K+ I
IF(K .GT. 1000) GC TO 9S7
XX (K)=LOKCS
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APPENDIX 4. - Subroutine GRET3D and PRPLOT Usting - Continued.

Z2(K)=CEA 

100 CCNTINUF 

200 CONTINUE

GC TO 90

RETRIEVAL EY ID

?000 RFAC(<?9,930 ) ( 10 ( I )   I« 1  ? > .Qn . T STP

IF ( ISTR.NE.O) GO TO ?ORO 
2010 REAC { ITAFF ,FNO=<;<38) JP,N

DC 2015 K=l,5
IF( IDfK).EG«JC<K) ) C-H TC 2O 1 A

GO TO 2017

2014 CONTINUE
2015 CCNTINUE

GC TO 203C
2017 no ro?o 1=1 ,N

PFAP ( ITAPF) ( TST( J) .J=l *4)«ir>A.IM, IY.IT. I T M. L ATD ,L ATM, LONGD ,l_ONGM ,

20?0 CCNTINUE

GC TO 2010 
2030 fcRITE ( IPRINT,?004 ) JD.N

WR ITF( IPPINT
XWX=-1 .OF49

YMN=1

DO 2O4O I=1»N
REAC(ITAPE) (IST(J).J=1,A).IOA,IM,IY, IT * I T M. L A TO ,L 4TM, LONGD, LONGM , 

1 ELFV.ELFVA.MN ,r,BV»SPA,CCG,TC,C« A
WR1TE(IPRINT,2002) 1ST, IDA, IM.TY, IT, I TV. LA TO. L ATM* 

1 LCNCD.LCKGV .FLF V , ELF V A , MN   TC ,GB V « COG ,S3A . CO A
IF(CP.EO.l) WRITO( IPUNCh-,2001 )

1 (tST(J).J=!,4).inA.IV,TY.IT. I TM ,L ATD .L ATM .LONGO ,L1NGM , HLEV .

2 ELFVA,MN,GBV,IST(1 ) , SB A .COG, Tr , CRA , I ST ( 1 ) 

IF( I.GT.1COO) GO TO 9<?7 
LATS=SECCNC(LATD.LATM) 

LCNGS=SECCNC (LCNC 0, LCNGV ) 
IF (L ATS.GT.YMX ) YVX=l_ATS 
IF{LATS.LT. YMN) YMN=LATS 

IF (LCNGS.GT -XVX) XMX=LCNGS 

IF(LCNGS.LT .XMN) XMN=LCNCS 

XX ( T )=LONCS 
YY ( I )=!_AT£ 

Zl ( I )=SRA 
22 (I ) = CEA 

2040 CONTINUE
K=N 

950 PEKING ITAPE
IF(K.EO.C) GC TH 99A

CCKPUTF. PCLYCCNTC PRCJ^CTTON

205O CMSEC = < XHO+XVN )/?. .0 

IL=CMSEC-XMX

CALL PCLP (0. .YVX, IL ,XP, YF ) 
XMX=.001* (-XP)

20
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APPENDIX 4. - Subroutine GRET3D and PRPLOT listing - Continued.

IL=CMSEC-XMN

CALL POLP(0. ,YMN. IL.XP.YP)
XMN=.OOl* (-XP)
YMN=.OOl*YP
K=K

DO 2060 I=l«N

IL=CMSFC-XX< I )
CALL PCLP(O..YY< I), IL,XP,YP)
XX( I )-.GOi*(-XPl

YY( I )=.001*YP 
2060 CONT INUE 

C
C PRINTER PLOT OF STATIONS 
C

CALL PLOT1 (KK,5. 1O, 10,1 0)
*RITF<IPRIN1,/>006)
CALL PLOTS (GPAPH.XMX, XMN.YMX, YMN )

CALL PLOT3( »X« ,XX.YY,N)

CALL PLOTA<30«« LATITUDE")

WRITE(IPRINT,2C07) 
C
C WRITE ON CISK FOR INPUT TO GRIOOING SUBROUTINE 
C

1F( IRETR.NE. I ) GC TO 2065
HO 2063 1=1,5
JC( I >-JRETR (I) 

2063 CCNT INUE 
2065 WPITE(JOISK) JO

WPITE ( JDISK) N .XVX, XVK, YVX. YMN
no 20^0 1=1, N
WRITE(JDISK) XX(I>,YY<n,Zl(I),Z2(I).Z3(I) 

2070 CCKTINUF
GO TO 5 

C
C STCFAGF OF RFCUCEO CATA FPOM 
C
20BO RFAC ( ICAPC, 1C60,FNO=9<;8) JD.N 

^»RITF ( IPRINT.2009) JO,N 
WRITE(ITAPF) jn.N

XMN=

IPPINT.2003)
nc 20<?o 1 = 1 ,N
REAC(ICARC,200l,ENC = 9«?B> IST,IDA,IM,IY,IT, ITM « L ATO, L ATM .LONCD , 

I LCNGM,ELFV«FLEVA,MN,GRV, JST,<;^A ,CTG , TC , CR A, <ST

IF( JST.NF.KST ) GO TO <?^5

LATS=SECCKO (LATC ,LATM)

LCNGS=SECCNC(t. CNGn.LCKGV)

WRITF(ITAPE) IST,ICA,1M,IY. I T , ! T V.L ATO,L AT V, LONGO,

N,C8V.SRa,Cnr, ,TC,CPA 

IST t ICA,lMtIY,lT.ITM,LATn.LATM, 

I LCNGn«LCNG»*,ELEV,ELFVA,yK t TC,Gf3V,<"nG. c'. r?A,COA

IF (L ATS«GT .YMX ) YVX=LAT5

IF (LATS.L1 ,YVK) YVN=LATS

IF (LCNGS.GT .XVX) XMX=LONGS

IF (LCNGS.LT
XX{ I )=LCNGS
YY (I ) = LATS
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APPENDIX 4. - Subroutine GRET3D and PRPLOT listing - Continued.

Z2(I)=C8A 
2090 CONTINUE 

K=N 

GO TO 205C
994 WRITEC IPRINT.2200)

2200 FOPMATC »0«   'NUMFER OF RETRIEVED STATIONS IS ZERO') 

GO TO 99<!9
995 WPITEC IPRINT.2100) 

GO TO 9995
997 WRITE { IPRINT, 2008)

  GO TO 950 
999 REWIND JCISK

REMIND ITAPE
RETURN .. :

9998 WRITEC IPRINT.9200)
GO TO 9999 

998 WRITE { IPRINT.700)
REfcINC JCISK
RE* INB ITAPE
RETURN 2 

996 WRITE(IPRINT.2005) ID .
9999 RE*INC JCISK 

RE* I NO ITAPE 
RETURN I
END 00001P20 

C '
c
C

FUNCTION SECONCC ICEG.FMIN) 0000123-5
C CONVERTS ANGLE IN INTEGER DEGREE S.FLO AT ING MINUTES TO O0001240
C FLOATING SECONDS. 00001250

DEC = IDEC OOOOIP60
SECOND = «IGN( 1. ,DEG)M360O.*ABS(DEG>+ 60.*FMIN) 00001270
RETURN " OOO0123O
END OOOO12/3O

C
C 
C

SUFPCUTINE PCLP ( PI «P2« IL . X   Y ) C 1
C POLVCGNIC PRCJECTICN CF POINT LAT=P2, OIFF LCNG=IL FT7QM ARBITRARY C 2
C CENTRAL VERICIAN. LAT CF ARBITRARY ORIGIN IS PI. X=OlST FPOM CM C 3
C ALCNG LAT PJ>. Y=DIST FPCV PI TO P2. X.Y IN METERS. C 4
C P1.P2.ANC IL IN SECONDS. C 5

REAL IL.LA.IP.IPR C 6
DATA ARCCNE«ESO«LA , AO, A2,A4,A6, A8/4.34R1 368C-6.6.7686580E-3.637B20 C. 7
16.4,63 7399.7,32433.8P6,34.41 87. .0454,6. OE-5/ <~- &
JP-P2-PI C 9
SIKP2=SIN(P2**RCCNE) C 10
CCSP2=COS(P2***CCNE) C II
THFTA=IL*SINP2 C. 12
A=SORT( I .C-CESO*(2.*SINP2 » ) )/(LA*ARCONE ) C 13
IF (SINP2) 1,2,1 C !4

1 COT=CtfSP2/SINF2 C 15
GO TO 3 C 16

2 CCT=1.0E73 C 17
3 X=(CCT*SIM THETAAARCONE) >/{ A*ARCONE) C 18

IPR=IP*ARCCNE: c 19
FR=( tP2-l-Pl )/?. ) *ARCCNF C ?0

. *PR )*« IN{ IPR1 >+(A4*COS(4. *PR ) *STN(2.*IPQ))-(A6* C 21

22
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APPENDIX 4. - Subroutine GRET3D and PRPLOT listing - Continued.

ICCS(6.*PR)*SIN(3.*IPR

PETt'PN 

END

SUPPCUTINE PRPLCT 
PETE SMIOINGER SUMMER 1*566 MATH & COMP !?R GSFC NASA

125

14

128

12

126

il 

130

IMPLICIT LOGICAL*! <W> « LOGICAL*l(K) 
DIMENSION NSCALE (5) .ABNCSC 26 ).X<1 ) ,Y<1 ) 
LOGICAL*! KOS(10)/«0»,M t .*2 ! ,«3 t « f * i . f S» 

LOGICAL*! IMAGF (1 ) ,CH,l.ABEl ( 1 ) 
LOGICAL*! VC ,HC/  -   / ,NC/ « 4« / , 3L/   

L . HF/»F« /,HFl/« .» 
DATA VC/74F/

LCGICAL*I FORI { i9>/« ( IXAI .
L ,FOR2( 15)/« ( IXAl , 9X121A1)'/
L «FOR3( 19)/» ( IHOF . . F   ) / 
DATA KPLOTl /-FALSE./, KPLOT2/.F ALSE . / 
DATA KABSC.KCRD.KBOTGL /3*. FALSE./

 /

PLCT1(NSCALE»NHL»NS8H»NVL»NSBV) 
KPLOTls.TRUF. 
KFLCT2*.FALSE. 
NH=IAR«(NHL) 
NSH=IABS(NSBH) 
NV=IABS(NVL) 
NSV=IA8S(NSPV) 
NSCL=NSCALE(1)
IF{N!-*NSh*NV*NSV.NE.O) GO TO 12R 
WRITE (6,14)
FCRMAT(T5, SO'E PLOT1 ARC. ILLEGALLY 0' 

KPLOT=.FALSF. 

RETURN
KPLCT=«TRUE. 

1F(NV.L£.25) GO TO 126 

taRITE (6,12) 
KPLCTs.FALSE.
FORI'AT{T5,»NO. OF VERTICAL LINES >25«) 

RETURN 

CCNTINUE 
NVW=NV-1 

NVP=NV+1

NCV=NV*NSV

= { NOHP*NDVP ) 

IFCNDV.LE.120) GO 

KPLCTs. FALSE. 

WRITF (6.11) 
FOPMATCTS, 'WIDTH CF 

RETURN 

CONTINUE
IFCNSCL.EC.O) GO TO 
FSY=10.**NSCALF. (2) 
FSX=10.**NSCALE<4)

A6S(NSCALF

TO 130

GPAPH >121 )

70

9)

OO020700

000^0603 
000?0700

00021000 
">OO?1 1 00 
00021200 
000? 1300 
000^1400 
00021500 
00021 60O 
0002I7OO 
00021 POO 
00021900 
0002^000 
000221 00 
00022?00 
O0022300 
0002P400 
OO02?SOO 
00022600 
00022700 
OOO22°00 
00022*300 
000230OO 
00023100 
00023200 
00023300 
OO02340O 
00023500 
000?3fiOO 
000?3700 
0002390O 
OO023900 
00024OOO 
00024100 
000?420O 
00024^00 
0002*400 
OOO24500 
OOOP4C 00 
OOO?470D

00024900 
00025000 
000251 00 
OQ025?00 
O 0025? 0.0

GO TO 75

0002550-1 
000^5600

23
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APPENDIX 4. - Subroutine GRET3D and PRPLOT listing - Continued.

70 F£Y=1.

75

80

90

1OO

c

210

220

225

FDR1 < 10)=NCSl IY) 
NA=V INOC IX,NSV)-l 
NS=NA-MINO(NA, 120-NOV) 
NP=1 1-NS4NA 
Tl=N8/l 0 
12-N^-I 1*10 
FOR3<C)=NCS( I 1 + 1 ) 
FOR3(7)=NCS< 12 + 1 )

IF(NV.GT.C) GC TO 90 
OO 80 J=l 1.18 
FOR3(J)=BL 
GO TO 100 
I1=NV/JO 
I2=NV-II*10 
FOR3{ 11 )=KCS< 11*1) 
FOR3( 12)=KCS( 12+1 ) 
Fpq3( !3)=hF 
II=NSV/100 
I3=NSV-I 1*100 
12=13/10 
13=13-12*10 
FOP3 ( 14)=NOS( Il+l ) 
FGR3< 15 > = NOS( 12+1 ) 
FOR3(16)=NOS( I3-H ) 
FOP3( 17)=HF 1 
FOR3< 18)=FOR3(<3) 
IF(KPLOTl) RFTURN 
KPLCT1=.TRUE.

ENTPY PLOT2( I « AGE * XMAX * XM IN , YM AX , YM IN)

IF(KPLOTl) GO TO 210
NSCL=0
NH=5

NSH=10
NV=10

NSV=10
GP TO 128
CONTINUE
IF( .NCT.KPLOT )RETURN
YMX=YPAX
OH = (YWAX-YVIN) /
OV = ARS ( >V*X-XVTN) /

no 220 1=1, NVP
A8KCS( I)={XVTN+FLOAT({I-l)*NSV)*OV)*F t3X

DC 27^ 1=1. MMG
IMACE{I)=EL
DO 240 I=l,NnHP
12=1 *NOVP

I 1 = 12- NO V
KNHCR=MOC ( 1-1 ,NSH) .NF.O

IF(KN»-QR> GO TO 230
nn 22° j-=i i . 12

FLOAT{NCH) 
FLCAT(NCV)

00025700 
OOOPSPOO 
00025900 
00026000 
00026100 
O00.?6?00 
00026300 
00026400 
00026500 
00026600 
00026700 
00026900 
00026900 
000?7000 
00027100 
00027200 
00027300 
00027400 

00027500 
00027*00 
00027700 
000278QO 
00027900 
000?ROOO 
00028100 
00028POO 
00028300 
000^8400 
00028^00 
O00?8600 
00028700 
000?8COO 
00028900 
000^9000 
00029100 
00029200 
00029^00 
O0029400

00029^00

O007OOOO 

OOO^Ol 00 
00070^00

OOOlOaOO 

O 0 0 ̂  O 5 0 0 .

230 CONT

000^0-100 

000^ 5900 
000^.1 OOO 

000 M 1 00 
0003120^ 
000^1 300 
00031/iQO

.ooo~n f oc
00011^-00

24
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APPENDIX 4. - Subroutine GRET3D and PRPLOT listing - Continued.

235 
24O

300
301
13
312

15

'314

317

315

320

410

420

430

C

C»LLEO»)

DO 240 J=I1.I2.NSV
IF(KNHOR) GO TO 235
IMAGEC J)=NC
GO TO 240
IMAGE* J)=VC ' :,
CONTINUE
XKIMsXMIN-DV/2.
YMINl=YMIN-DH/2«
RETURN

ENTRY PLCT3 (CH,X«Y.N3)
IF(KPLOT2) GO TO 312
WRITE (6,13)
FOP*AT(T5» »PLCT2 MUST BE
CONTINUE
IF{ .NCT.KPLOT) RETURN
IF(N3.GT.O) GC TO 314
KPLOT-=«FALSE.
WRITF (6,15)
FOPM/»T(T5»« PLCT3, ARG2
RFTUPN
DC 320 1=1, N3
DUM1=(X( I)-XMIN1)/OV
DUM2=( Y( T )-YMINl ) /OH
IF(DUMl .LT,O..OR,DUW2.LT.O. ) GO TQ
IF(OUM1 ,CE»NDVO.QR.OU»>?.GE.NDHo) -i
NX=1 + TNT(DUM1 )
NY=14 INT (CUM?)
J=<NOHP-NY)*NDVP+NX
TVAGE ( J)=CH
CC^TI^UE

< OM

320
TO 320

ENTPY PLOT4 (NL, LABEL) 
FNTPY FPLCT4 ( KL , LABEL) 
IF( .NCT.KPLCT) RETURN 
IF( .NOT.KFLCT2) GO TO 301
nn 42c i=i,Nni-p
IF( I.FC.NDHP.AND.KBOTCL) GC TO 420
WL=BL
IF(I.LE.NL) WL=LA8EL(I)
I2=T *N'OVP

I1=I2-NDV
IF(MOD( 1-1 ,NSH) «EQ,0«*NO. .KOT.KORD) GO TO 41O
WRITE (6.FOR2) WL . ( IMAGE ( J )   J= I 1 . I 9. )
GO TO 420
COKT INUE
CRDNC=( YMX-FLCAT ( I- 1 ) *DH ) *FSY
WRITE (6,FOR1) *L   ORONO   ( I M AGF.( J ) « J= I 1 . I 2 )
CCKT INUE
IF(KA6SC) C-O TO 430
WRITE (6.FOR3) ( ABNOS ( J ) . J= I , NVP )
RETURN

ENTRY OMIT(LS*) 
KABSC=MOD(LS* ,2) .EQ. I 
KCRO=I«OC (LSX.4) .GE.2 
KBOTGL=LS».GE.4 
RETURN

ENTRY PLTAPE ( ITA°E) 
NOT YET

RETLRN 
END

25

00031700 
00031800 
00031POO 
00032000 
0003210O 
00032POO 
00032300 
00032400 
00032500 
00032600 
00032700 
00032800 
00032900 
00033000 
00033100 
0003320O 
00033300 
00033400 
00033500 
00033600 
00033700 
00033800 
00033900 
00034000 
00034100 
00034200 
00034300 
00034400 
000345OO 
00034600 
00034700 
00034800 
00034900 
00035000 
00035100 
00035200 
00035300 
00035400 
00015500 
OO035600 
00035700 
00035800 
00035900 
OO036000 
00036100 
00036200 
00036300 
00036400 
00036500 
OOO3660O 
00036700 
00036800 
00036900 
00037000 
00037100 
00037POO 
00037300 
O0037400 
OOOl^SOO 
000^7600

000377OO 
OOO77900 
O0037-900 
0001POOO


